APOLLO 15 AND 16
MASS SPECTROM DATA

71-063A-134, 72-031A-11A
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APOLLO 16 CSM
MASS SPECTROMETER DATA ON TAPE

72-031A-11A

This data set has been restored. There were originally four
7-track, 800 BPI tapes written in Binary. There is one restored tape.
The DR tape 1s a 3480 cartridge and the DS tape is 9-track, 6250 BPI.
The original tapes were created on an IBM 7094 computer and the restored
tapes were created on an IBM 9021 computer. The DR and DS numbers

along with the corresponding D numbers are as follows:

DR0O05368 DS005368 D014193 1 04/20/72 - 04/21/72 (a)
D014194 2 04/21/72 - 04/22/72
D014195 3 04/22/72 - 04/23/72
D014196 4 04/23/72 - 04/24/72

(a) D014193: Read errors occurred in records: 706, 1360, 1687 of file 1.

D T/ ~063A-)34




APOLLC 15 CSM
MASS SPECTROMETER DATA ON TAPE

71-063A-13A

This data set has been restored. There were originally three
7-track, 800 BPI tapes written in Binary. There is one restored tape.
The DR tape is a 3480 cartridge and the DS tape is $-track, 6250 BPI.
The original tapes were created on an IBM 7094 computer and the restored
tapes were created on an IBM 9021 computer. The DR and DS numbers

along with the corresponding D numbers are as follows:

DR# DS# Dt FILES TIME SPAN
DR0O05409 DS005409 D014190 1 07/30/71 - 08/02/71
D014191 2 08/03/71 - 08/05/71 (a)
D014192 3 08/05/71 - 08/07/71 (b)

{a) D014191: Read error occurred in record: 3672 of file 1.
(b) D014192: Read error occurred in record: 142 of file 1.




REQ. AGENT

MAW

MASS SPECTROMETER DATA ON TAPE

71-063A-13A AND 72-031A-11A

RAND NO.
RC0167

APOLLO 15 AND 16

ACQ. AGENT
RNl

There are seven tapes in this catalog, 3 Apollo 15 data tapes and

4 Apollo 16 data tapes.

containing one file.

and were copied on the 7094.

Each tape is 800 BPI, binary, 7 track and

The original tapes were created on the 360/75

The time spans were determined by converting the 4th word of

the record containing 945 characters from hex to decimal, then

dividing the decimal number by 86,400,000.

Julian day.

That number is the

The days since launch were determined by multiplying

the Julian day by 24, adding the hours from lift off and dividing

the sum by 24.

APOLLO 15, (71-063A-13A)

D#
D-14190
D-14191

D-14192

c#
C-12933
C-12934

C-12935

APOLLO 16, (72-031A-11A)

D#
D-14193
D-14194
D-14195

D-14196

C#
€-12929
C-12930
C-12931

C-12932

The time spans are as follows:

NO. OF FILES

1

1

NO. OF FILES

1

TIME SPANS
7/30/71 - 8/02/71
8/03/71 - 8/05/71

§/05/71 - 8/07/71

TIME SPANS
4/20/72 - 4/21)72
4/21/72 - 4/22/72
4/22/72 - 4/23/72
4/23/72 - 4/24/72
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INTRODUCTION

g ———— T T T - \

The Mass Spectrometer flown on Apollos 15 and 16 as part of the o \

orbital science payload measured the concentration of gas molecules it

encountered both in lunar orbit and during transearth coast for the pur-
pose of studying the lunar atmosphere-its sources, sinks, and transport mechan—
isms. Nearly 80 hours of operation in lumar orbit and 50 hours in trans-

earth coast produced some 8,000 spectra of gases in the vicinity of the

instrument entrance aperture.

Table 1 gives the history of operation of the Apollo 15 and 16
lunar orbital mass spectrometers. Time is in terms of gfound elapsed time (GET),
measured in hours from lift-off at 13:34:00. 79 G.M.T. on_Julx_Zﬁ*_;gll for
'Apollo 15 and at 17:54:00.57 G.M.T. on April 16, 1972 for Apollo 16.

DESCRIPTION OF DATA AT NSSDC

- 1.0 FORMAT OF DATA

Data processing has resulted in the blocking of data into complete
mass spectra on magnetic tape. Brief time gaps in the data, due to telemetry
dropouts, are filled with flag words to insure proper location of the good
measurements in the spectra. Reduced data also includes the background
count level of each analyzer channel, the amplitude of each mass peak, de-
commutated housekeeping data, .and pertinent sﬁacecraft trajectory information.

Microfilm records are formatted outputa of the data on magnetic tape;
The format gives sequential pairs of mass spectra (high and low mass channels),
along with background, peak amplitude,'housekeeping and tfajectory data. In

-addit;on, there are pefiodic tabulated summaries of the peak amplitudes, house~-
keeping-and trajectory data. Each summary covers sgveral hours of operation

of the experiment. Section 3 gives exam?lgs éf‘eacﬁ type of data format.

2,0 DATA TAPES | |

The blocked data from the Apollo 15 and 16 LOMSE are contained on 7
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magnetlc tapes.” nparxo“Ij“aata“1§“contained on tapes CC6051 ﬁhru CCH353

and Apollo 16 data is contained on tapes CC&6061 thru CC6064,

—

The tapes were written IBM 360, 9 tragk, 800 éPI, No-LABEL,
Variable length records. The first 4 bytes at each record contains the
record length minus 4 bytes in Binary. All integers and real numbers are
internal 360 binary and floating point representation.

Each spectra of data is contained in three records of/ﬁ}ﬁ, 2804
and 2468 bytes. Table 2 is a listing of the. contents of each record.
Sectipﬂ 3.0 gives a discription of each variable as formatted on microfilm.

GET times for each tape is as follows:

€C6051 74109 141125 D w0
_ CC6052 194:44 . . 248:23
£C6053 248136  288:16
€C6061 . 80:07 106:56 <1113
CC6062 im0 128:21
; CC6063 - 128:22 150134
" cce06k 155128 | 193:59
3.0  SAMPLES OF DATA
3.1 LOW MASS - TABLE 3
| GET TIME - Grouﬁd elapsed time from liftoff
APOLLO 16~ | Apollo mission number
AQ, Al, BO, Bl - See 3.2
REV - . See 3.4
SUN HR - ‘ See 3.4
LONG - o See 3.4
LAT - See 3;4
SN A- "See 3.4




TABLE 2

RECORD 1

WORDS

T T T T T N = I I S =)

28
67
67

15
RECORD 2
600
50 )
50

NAME

APOLLO NO

TIME

AD

Al

BO

Bl

REV-

SUN HR
LONG

LAT
RADIUS
VELOCITY
ALTITUDE
SS LONG
S LAT
SUN A

SUN B

VEL ALPHA
VEL BETA
LOW MASS PEAK AMPLITUDES

. LOW MASS PEAK FLAGS

HIGH MASS PEAK AMPLITUDES
HIGH MASS PEAK FLAGS

SYNC CODE '

OK

LOW MASS BACKGROUND AVG

' HIGH MASS BACKGROUND AVG

HOUSEKEEPING VOLTAGE MONITORS

LOW MASS DATA
LOW MASS CALIBRATION
HIGH MASS CALIBRATION

apr— -




o TRRTTE S R T oy

T —— "

WORDS

600 -

TABLE 2 (Continued)

'RECORD 3
NAME
SYNC FLAGS
'SYNC BIT
HIGH MASS DATA
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3.1

LOW MASS (continued)

SUN B - See.3.4
TEMP - Ion soufca temp monitor
ALT - See 3.4
VEL ALPHA - See 3.4
- VEL - . See 3.4
BACKGROUND - Background data
CALIBRAIE - Interval calibrate data.
HOUSEKEEPING -
+12 - +12 volts monitor
+5 - +5 volts monitor
-12 - ~12 volts monitor
~15 - " =15 volts monitor
EM - Emission current monitor
Fl - Filament No, 1 current monitor
F2 - Filament No. 2 current monitor
M - Low mass multiplier high Qoltage.monitor
M - High mass multiplier high v§1tage monifor
SH -~ Sweep high voltage monifor
Tl - Electronics temp monitor
T2 - Ion source temp monitor
MF - Multiplier high voltage HI/LO flag
DF =~ Discr%minator HI/LO flag
IC -. Instrument current

PEAK AMPLITUDES~

; Mass number’and peak amplitude




O y————

3,1 LoWw MASS (continued)
PEAK AMPLITUDES -
PRE BKG -
CUR BKG -
NUM -
3,2 HIGH MASS - TABLE 4
GET TIME -
APOLLC 16 -
54 October 1972 -

A0, Al, BO, Bl -

STEP NO

SYNC START -
SYNC END -
PBKG - |
BKG -

N =~
BACKGROUND -

CALIBRATE -~

PEAK AMPLITUDES -

STAR -

Mass number and peak amplitude
Background counts at start of sweep
Background counts at end of sweep

Number data points used in calculating BKG

~ See 3.1

See 3.1

Data date tapes were processged

" Peak location coefficients for high

mass channel
A0 + Al/mass step < 400
BO + Bl/mass step-3 400

~Data C at Start of éweep

Data C at end of sﬁeep

Background count at start of sweep

" Background count at end of sweep

No. Data pdints us;d in calculating BKG
Background Data

Internal calibrate dat#

Mass no. and peak amplitude

Incorrect peak shape

3.3 APOLLO 16 PEAK SUMMARY - TABLE 5

GET TIME -
SUN HR -

C~

27 + 39 -~/

" -

See 3.1
See 3.4

Peak error code. If code greater than 0
previous peak location coefficilents are used

Mass No.
Low masg BKG

Hi mass BKG
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3.3 APOLLO 16 PEAK SUMMARY (Continued)

GAP - Time gap in data
STAR - Incorrect peak shape

' CSM DIRECTION -  Minus (-) denotes -X orientation

3.4 APOLLO 16 TRAJECTORY SUMMARY - TABLE 6

GET TIME = See 3.1
REV - |  Orbit No.
. SUN HR - | _Long - S5 long
LONG - Sub satellite longitude
LAT - S Sub satellite latitude -
RADIUS -- Orbit radius (km) |
VELOCITY =~ CSM velocity (km/sec)
ALTITUDE - - CSM altitude (km)
SS LONG - Sub solar longitude
SS LAT - Sub solar.l;titude
SUN A - Angle from CSM X axis to sun . .
SUN B - Azimuth of sun from -z axis
VEL ALPHA - Angle of attack from X axis
VEL BETA - Azimuth of Vel vector from -z axis

3.5 APOLLO 16 HOUSEKEEPING SUMMARY - TABLE 7

GET TIME - Ground elapéed time from liftoff

+12 - 412V monitor

+5 - | +5V monitor

<12- - =12V monitor

-15 - - ~15V monitor

EMISSION - Emission current monitor

FIL1 Filament No. 1 current monitor

FIL 2 | Filament No, 2 current monitor

IM HV - Low wmass multipiie; high voltage Qonitor
11 '

T
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High mass multiplier high voltage monitor

Sweep high voltagej monitor
Electronics temp. monitor

Ion source temp. moniter
Multiplier high voltage LO/HI flag
Digscriminator HI/LO flag

Instrument current (Total)
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